Eighteen (1%) of the first 2000 incideflls reported to the Australian Incident Monitoring Study (AIMS) involved actual or suspected pneumothoraces; 17 were confirmed. Eleven of the patienrs were seriously ill beforehand. Four developed tension pneumothoraces, and in 2 incidents (1 tension) the pneumothoraces were bilateral. Nine of the 17 were iatrogenic; 6 (35%) followed neck vein cannulation, and 3 (/8%) were surgical complications of tracheotomies. No death was attributed to a pneumothorax.
The association of a pneumothorax with general anaesthesia may present difficulties with both diagnosis and management, particularly in patients who are already seriously ill. 11 A tension pneumothorax may develop unexpectedly and insidiously during anaesthesia, and an existing pneumothorax may be worsened by nitrous oxide and intermittent positive pressure ventilation (IPPV).46 The correction of a pneumothorax may be followed by ipsilateral pulmonary oedema. 7 Because there is little systematic information about pneumothoraces occurring in association with anaesthesia, it was decided to study the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) to obtain some objective information about pneumothoraces in clinical anaesthetic practice.
METHODS
For this study, information of relevance to pneumothoraces was extracted from the first 2000 incidents reported to AIMS. AIMS involves the voluntary, anonymous reporting of any incident which reduced or could have reduced the safety margin for a patient. Details of the AIMS methods are provided elsewhere in this symposium. 8 All incidents were studied with the keyword "pneumothorax".
Each incident was then analysed and information extracted about the patient and outcome, the cause of the pneumothorax, any contributing factors and how it was diagnosed and managed.
RESULTS
There were l7 confirmed and 1 suspected pneumothoraces in the first 2000 incidents reported to AIMS (1070); sudden desaturation in the "suspected" case turned out to be due to endobronchial intubation (see Discussion). Only 6 incidents were classified as "pneumothorax" in the paper in this symposium on the role of monitors. 9 The balance of the 17 cases presented here were classified "non-applicable" to that study because they occurred outside the operating theatre or in association with regional anaesthesia. Information about the 17 confirmed pneumothoraces is summarised in Table 1. There was I child in the series (case No. 15). Eight (44070) of the cases were emergency cases. Eleven patients were seriously ill prior to commencement of the procedure (7 were classified as ASA 3, 2 as ASA 4 and 2 as ASA 5). There were no ASA Grade 1 patients in the series. One patient died from massive haemorrhage following trauma, and there was one other cardiac arrest, successfully resuscitated from Haste by anaesthetist. In-situ ICD not bubbling. Subsequent chest X-ray examination showed rCD malposition; tension pneumothorax. Chest X-ray postoperatively showed pneumothorax. No ICD necessary. Subclavian insertion attempts both sides. Chest X-rays showed left pneumothorax immediately and right pneumothorax day 3.
Haemo-pneumothorax in recovery. Anaesthesia uneventful. ICD in recovery. Tension pneumothorax. ICD not bubbling preoperatively.
Haemo-pneumothorax. Surgery deferred.
Very ill child. Endobronchial intubation
Muscular male. Ribs difficult to feel.
Spontaneous ventilation. GA administered prior to supracla vicular block.
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suxamethonium-induced hyperkalaemia. In one elective case the planned surgery was deferred following an iatrogenic pneumothorax. Also, an acute trauma patient received an unnecessary laparotomy for enlarging abdominal distension that proved to be due to hemi-diaphragm descent from a unilateral tension pneumothorax under general anaesthesia. Four patients developed a tension pneumothorax. Bilateral pneumothoraces were reported in 2 patients; one of these patients developed a unilateral tension pneumothorax (Case No. 1, Table 1 ), and in the other the second pneumothorax was detected on day 3 (Case No. 11, Table 1 ). 4 The causes of the 17 pneumothoraces are shown in Table 2 ; over two-thirds (12) were iatrogenic. Attempts at central vein cannulation (35070) and surgical manoeuvres involving the trachea (17%) were the commonest iatrogenic causes.
The 8 contributing factors that could be identified from 6 of the 17 reports are presented in Table 3 .
In 4 of the incidents the anaesthetist was alerted to the existence of a problem by a monitor; in 2 desaturation was detected by a pulse oximeter and in 2 hypotension was detected by an arterial line. In one other, desaturation occurred simultaneously with clinical detection by the anaesthetist. In a fifth incident the reporter recorded the absence of a pulse oximeter and implied that the course of events may have been more favourable had one been in place earlier (Case No. 5, Table 1 ).
DISCUSSION
It is clear that approaches with needles to structures in the region of the neck, clavicle or chest wall are associated with an incidence of lung puncture and pneumothorax. Five of the 6 central vein cannulations in this series involved trainees. Although the reported incidence of this complication may be related to experience,IO-11 specialists are by no means immune from this complication. The supraclavicular brachial plexus block in Case No.l7 in Table 1 was performed by a specialist while the patient was anaesthetised.
The delayed development of a pneumothorax following subclavian venipuncture manoeuvres may take up to 3 (Case No. 11, Table 1 ) or 4 days 4 and is a trap for the unwary. A high index of suspicion must be maintained in any patient who has had an operation on the neck or needles thrust anywhere in the region of the neck or chest wall in the previous week. The correct functioning of in-situ chest drains must also be confirmed prior to induction of anaesthesia.
The report of a suspected pneumothorax proved to be an endobronchial intubation in an obese patient following successful subclavian venipuncture. In this case the subclavian vein cannulation followed failure to cannulate a peripheral vein. Arterial desaturation occured suddenly 40 minutes after induction of anaesthesia during artificial ventilation of the lungs. The anaesthetist rightly considered the possibilty of a pneumothorax,4 but remedied the situation by withdrawing the tip of the endotracheal tube into the trachea. Attempts at tracheostomy or bilateral attempts at central vein cannulation in the neck should always signal the possibility of bilateral pneumothoraces (Cases 1 and 11, Table 1) ; indications for such manoeuvres must be firm. The production of a pneumothorax in a previously healthy patient puts any plans for a future career involving exposure to dysbaric environments (e.g. scuba diving, aviation, hyperbaric or caisson work) in doubt. 12 A pneumothorax occurring in association with general anaesthesia can be difficult to diagnose. Diagnostic delay or difficulty was encountered in 8 of the 17 pneumothoraces reported here; 2 of these were tension pneumothoraces. These data suggest that pneumothoraces tend to be associated with sick patients, many of whom present mUltiple problems and in whom several other more common causes for cardiorespiratory deterioration may first spring to mind.
The possibility of a tension pneumothorax must always be borne in mind when a patient develops unexpected changes in heart rate or rhythm, airway pressure, tidal volume or saturation, particularly if there has been any deceleration injury or instrumentation to the neck, airway or chest wall.
